Quantification of muscle mitochondrial oxidative phosphorylation enzymes via histochemical staining of blue native polyacrylamide gels.
Blue native-polyacrylamide gel electrophoresis is a powerful technique that enables the separation of intact multi-subunit complexes. However, positive identification of particular enzymes generally requires further separation in a second dimension on a denaturing polyacrylamide gel. Histochemical staining is widely used to demonstrate enzyme activities in tissues, including oxidative phosphorylation enzymes. In this report, we demonstrate that the two techniques can be combined to quantify in situ mitochondrial enzymes, separated on nondenaturing polyacrylamide gels. The method gives quantitative results with human skeletal muscle as well as heart that contains higher mitochondrial numbers. Comparison of muscle from patients with oxidative phosphorylation enzyme deficiencies, such as those of two riboflavin-responsive patients, before and after vitamin treatment, gives results in agreement with those obtained by analyzing the activity of the mitochondrial enzymes in muscle homogenates.